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, we anticipated that the fMRI-FCR of the insula would also decrease with ECR as would other food reward and pleasure-related regions (7) . We specifically M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT

8
hypothesized a priori, an increase in fMRI-FCR compared to pre-intervention state in the 151 dorsolateral prefrontal cortex in both groups, with fMRI-FCR of the TMR group being greater 152 than the TD group. We also predicted a decline in fMRI-FCR in all hypothesized food reward,
153
and pleasure-related regions and brain regions that regulate motor readiness to ingest, with a 154 greater decline in TMR versus TD. In relation to the functional connectivity analyses, we 155 hypothesized that in a post-vs. pre-intervention comparison, the fMRI-FCR of bilateral 156 dorsolateral prefrontal cortices will be negatively associated with fMRI-FCR of the brain regions unwilling to undergo a 3-week diet. Eligible subjects attended an in-person assessment (visit 1).
Subjects
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179
Pre-menopausal women were scheduled for visit 2 during the second half of the follicular phase 180 of their menstrual cycle (i.e. day [10] [11] [12] [13] [14] . This allowed for scheduling visit 5 within the follicular 181 phase of the subsequent menstrual cycle (i.e. approximately day 3-7) to avoid menstrual 182 influences on fMRI-FCR (12) .
183
Design
184
We employed a two-group repeated-measures design. During visit 1, subjects' eligibility 185 was confirmed using a self-report questionnaire. In preparation for each scanning visit (visit 2 and 5), subjects were instructed to refrain from alcohol, caffeine, and tobacco for 24 hours and to avoid intake of food or beverages (except M A N U S C R I P T A C C E P T E D the mean of the two administrations was tabulated.
205
Upon completion of the self-report measures, subjects were oriented to the fMRI stimulus 206 presentation paradigm using a laptop computer prior to undergoing a 45-minute fMRI scan. After 207 completion of the scan, the 5 Visual Analogue Scales were re-administered. Following the pre-208 intervention scan, subjects were randomly assigned to diet condition (TMR n=16 or TD n = 16) 209 using a random number generator (15 
Statistical Analysis
255
Behavioral Data Analyses
256
All behavioral data analyses were conducted using R statistical software (version 3.2.4).
257
All continuous variables were summarized using means and standard deviations. Student's t-test pooling the TMR and TD groups, at the whole brain level and using the probability masks of the each subject using the FNIRT tool in FSL (27) . Time-course of each seed region was extracted 312 from the pre-processed data using the fslmeants command in FSL. contrast (i.e. all images having the same weights) was also included in the models as a covariate.
326
The trials in which subjects did not make a motor response were included in the model as 
Results
333
Fifteen subjects in the TMR group and 13 subjects in the TD group completed the study Table 1 ]. Non-completers did not differ statistically from 337 completers at the pre-intervention state.
338
The 3-week TMR intervention resulted in a significant reduction in overall food cravings Table 2 ].
344
In the fMRI-FCR analyses, TMR and TD groups were compared for post-versus pre-345 intervention differences in responses to images of food versus objects both at the whole brain regions (12, 29, 31 ) and bilateral precentral gyri, which regulates motor readiness to ingest (7).
365
ROI analyses revealed that compared to the TD group, the TMR group had increased 
425
Pooled analysis of TMR and TD groups to examine the main effect of time (i.e. post-vs.
426
pre-intervention differences in functional connectivity between the seed regions and the whole 427 brain or pre-hypothesized regions of interest), did not reveal any significant clusters.
428
The TMR group had significant reductions in mean body weight (4.87 kg, t = 9.03, P < Cohen's d = 1.10 respectively) [ Table 2 ].
436
Discussion
437
In this prospective 3-week randomized controlled clinical trial, we examined the effects 438 of iso-caloric TMR-and TD-based ECR interventions on fMRI-FCR and food cravings. Our 439 findings showed that fMRI-FCR in the dorsolateral prefrontal cortex was increased in the TMR 440 compared to the TD intervention. This is consistent with previous studies (8) indicating that ECR 441 may be increasing overall executive control over ingestion (7) . Given that the dorsolateral prefrontal cortex is involved in exerting executive control over ingestion (29) (30) (31) , a likely 443 explanation for this finding lies in the fundamental difference in the nature of the interventions. indicating that the activity of the dorsolateral prefrontal cortex is negatively modulating (i.e. intervention are contributing to these observed outcomes.
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471
For the analysis of fMRI data, we hypothesized based on prior studies (8-10) that fMRI-
472
FCR of the nucleus accumbens, insula, orbitofrontal and anterior cingulate cortices, which 473 process food reward (12, 29, 31) , and the precentral gyrus, which may be involved in design, in the analyses subjects act as their own control, which likely limits the potential for this 528 to substantially influence interpretation.
529
Our study had some limitations. First, subjects were scanned during both mornings and fully account for these potential confounders; as such this is a limitation. Finally, our food-cue 537 reactivity task required subjects to rate each image using a hand-held device. While this task 538 ensured that the subjects actively attended to and processed stimuli, given that the subjects 539 arrived at a decision and performed a motor response, there may be neurophysiological 540 influences related to this that cannot be accounted for in our design.
541
In conclusion, following the 3-week intervention, food-cue reactivity in brain regions that Analyses were conducted using FSL. Third level random effects models were constructed using the FLAME-1 algorithm in FSL. Cluster thresholding was performed via the randomise tool in FSL (t > 2.0555, 10000 permutations; the cluster forming threshold was the t-score Analyses were conducted using FSL via the PPI approach. Third level random effects models were constructed using the FLAME-1 algorithm in FSL. Cluster thresholding was performed via 
NS
Fifteen TMR and 13 TD subjects were included in the analyses. Analyses were conducted using FSL. Third level random effects models were constructed using the FLAME-1 algorithm in FSL.
Cluster thresholding was performed via the randomise tool in FSL (t > 2.0555, 10000 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 40 permutations; the cluster forming threshold was the t-score corresponding to a FWER of 0.05 at 26 degrees of freedom) using probability masks derived from the Harvard-Oxford cortical and subcortical structural atlases. Local maxima are reported only for clusters larger than 600 voxels. Fifteen TMR and 13 TD subjects were included in the analyses. Analyses were conducted using FSL. Third level random effects models were constructed using the FLAME-1 algorithm in FSL.
Cluster thresholding was performed via the randomise tool in FSL (t > 2.0555, 10000
permutations; the cluster forming threshold was the t-score corresponding to a FWER of 0.05 at 26 degrees of freedom) using probability masks derived from the Harvard-Oxford cortical and subcortical structural atlases. ROIs, regions of interest; TMR, Total Meal Replacement; TD, Typical Diet; BL, baseline of fMRI signal; OFC, orbitofrontal cortex; dlPFC, dorsolateral prefrontal cortex; MFG, middle frontal gyrus; NAcc, nucleus accumbens; FSL, FMRIB Software
Library.
